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Vitamin D has been described as a differentiative hormone, but this definition is
reductive for a molecule targeting every tissue, produced in its active form by many kinds
of cells and effective on the whole life of cells by different mechanisms, which lead to
nuclear, non-genomic and mitochondrial effects. Furthermore, in addition to its wellknown impact on several functions, such as bone remodeling, skin differentiation and the
immune system, just to cite a few, many other tissues depend heavily on vitamin D for
their health; therefore, the correlation between low levels of vitamin D and the onset of
many diseases has been reported. In this Special Issue, we published five experimental
studies and a compendium of five review articles covering different aspects about the
role of vitamin D in health and diseases, not only with the intent to reveal new findings
and to discuss the current literature, but also to stimulate the search for novel therapeutic
strategies, exploiting the multiple pathways influenced by the hormone.
In this collection, four reviews investigated the correlations between vitamin D deficiency and diabetes [1], sleep disorders [2], rheumatic diseases [3] and COVID-19 [4].
Although the results of some clinical trials supplementing vitamin D are encouraging, the
few discrepancies can be due to differences in therapy protocols, resistance to the hormone
and, in general, can be explained by an individual sensitivity to its action. The heterogeneity
of administration protocols in terms of duration and doses, and the need for personalized
supplementation, are discussed in two review studies investigating rheumatic diseases [3]
and COVID-19 [4]. Among the causes of variable sensitivity is surely to be mentioned
the vitamin D receptor (VDR) polymorphism. Concerning FokI VDR polymorphism, the
experimental omics approaches employed by Colombini et al. [5] revealed that many processes such as matrix remodeling, collagen metabolism, angiogenesis and inflammatory
cytokines were modulated in the opposite way in homozygous FF intervertebral disc cells
and in heterozygous Ff cells. Analysis of the biochemical pathways influenced by vitamin
D can support a specific approach to enhance the efficacy of the hormone for each disease,
based on individual characteristics. For example, the findings from Colombini et al. [5]
are relevant for a clinical investigation aiming to assess the potential of the administration
of vitamin D in patients affected by disc degeneration, both in terms of response to the
treatment, and the effect of the hormone on matrix remodeling and on hypertrophy of the
tissues involved.
The pleiotropic activity of vitamin D can be exploited through cotreatment with
other molecules impacting on the same pathways. This is discussed in reviews from
Albergamo et al. [4] and Segovia-Mendoza et al. [6]. The former article concluded that
the efficacy of vitamin D could be increased by combining it with other molecules that
affect the mechanisms underlying severe COVID-19, such as antioxidant molecules or ROS
scavengers; alternatively, limiting the use of drugs that are eliminated by conjugation with
glutathione, thus consuming antioxidant defenses, such as paracetamol, could reinforce the
antioxidant effects of vitamin D. Furthermore, the acidification of the vesicles, which would
block the viral exit from infected cells, could be increased by the combination of vitamin D
and beta-glucans [4]. The latter study discussed preclinical and clinical studies concerning

Int. J. Mol. Sci. 2022, 23, 4283. https://doi.org/10.3390/ijms23084283

https://www.mdpi.com/journal/ijms

Int. J. Mol. Sci. 2022, 23, 4283

2 of 3

the combination of vitamin D with different oncological drugs, emphasizing its main
therapeutic benefits. In addition to the combination with chemo/radiotherapy, the authors
extensively described the mechanisms and efficacy of several associations, such as natural
compounds, endocrine therapy, histone modifiers, kinase and histamine inhibitors, and
immunomodulatory agents [6]. In addition to combined treatments, the activity of vitamin
D could be enhanced by improved delivery. The study from Cataldi et al. [7] investigated
the effect of conjugating the hormone with silver nanoparticles (AgNPs), which are often
employed on skin due to their antibacterial, antiviral, antifungal, and anticancer properties.
The authors found that vitamin D-AgNPs combination is essential for a quick and complete
wound repair and that it involves the sphingomyelin pathway as the signal transduction in
human keratinocytes.
Among the pathways analyzed in this collection, the antioxidant and anti-inflammatory
effect of vitamin D has been found especially important in many diseases, such as COVID19 [4], diabetes [1] and asthma [8]. Oral supplementation with vitamin D seems to play a
protective role in balancing the oxidative stress associated with asthmatic inflammation.
In fact, Adam-Bonci et al. found that vitamin D reduced the oxidative components and
increased the antioxidant capacity of the serum and lung tissue in a mice model of induced acute asthmatic inflammation [8]. The impact of vitamin D on fat metabolism and
the endocannabinoidome-gut microbiota axis is reported in the study from Abolghasemi
et al. [9]. These authors reported that increasing vitamin D levels promoted a reduction
in body weight gain and fat mass in both vehicle and in the atypical antipsychotic drug
olanzapine-treated groups of female mice fed with a high fat/high sucrose diet, confirming
the effect of vitamin D on obesity. Olanzapine significantly decreased the levels of Muribaculaceae and Bifidobacteriaceae only under conditions of vitamin D supplementation,
suggesting that these taxa may also be obesogenic. The thyroid gland, central to controlling
the metabolism of adipose and bone tissue, also proved to be a target tissue of vitamin D,
as reported by Šošic-Jurjevic et al. [10]. In a model of orchidectomized middle-aged rats
for male osteoporosis, this original study demonstrated that vitamin D treatment induced
changes in thyroid functional morphology, indicating increased utilization of stored colloid
and the release of thyroid hormones to maintain hormonal balance.
As a whole, this Special Issue contains an interesting combination of articles that
present novel data on the effects of vitamin D on intervertebral disc, gut–brain axis,
skin, asthma and thyroid, and discusses current knowledge, existing controversies, and
new approaches related to the role of vitamin D deficiency and supplementation in
several diseases.
Author Contributions: F.S. and L.B. wrote and edited the manuscript. All authors have read and
agreed to the published version of the manuscript.
Funding: This work received no external funding.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.

2.
3.
4.
5.

Argano, C.; Mallaci Bocchio, R.; Lo Monaco, M.; Scibetta, S.; Natoli, G.; Cavezzi, A.; Troiani, E.; Corrao, S. An Overview of
Systematic Reviews of the Role of Vitamin D on Inflammation in Patients with Diabetes and the Potentiality of Its Application on
Diabetic Patients with COVID-19. Int. J. Mol. Sci. 2022, 23, 2873. [CrossRef] [PubMed]
Prono, F.; Bernardi, K.; Ferri, R.; Bruni, O. The Role of Vitamin D in Sleep Disorders of Children and Adolescents: A Systematic
Review. Int. J. Mol. Sci. 2022, 23, 1430. [CrossRef] [PubMed]
Charoenngam, N. Vitamin D and Rheumatic Diseases: A Review of Clinical Evidence. Int. J. Mol. Sci. 2021, 22, 10659. [CrossRef]
[PubMed]
Albergamo, A.; Apprato, G.; Silvagno, F. The Role of Vitamin D in Supporting Health in the COVID-19 Era. Int. J. Mol. Sci. 2022,
23, 3621. [CrossRef]
Colombini, A.; De Luca, P.; Cangelosi, D.; Perucca Orfei, C.; Ragni, E.; Viganò, M.; Malacarne, M.; Castagnetta, M.; Brayda-Bruno,
M.; Coviello, D.; et al. High-Throughput Gene and Protein Analysis Revealed the Response of Disc Cells to Vitamin D, Depending
on the VDR FokI Variants. Int. J. Mol. Sci. 2021, 22, 9603. [CrossRef] [PubMed]

Int. J. Mol. Sci. 2022, 23, 4283

6.
7.
8.

9.

10.

3 of 3

Segovia-Mendoza, M.; García-Quiroz, J.; Díaz, L.; García-Becerra, R. Combinations of Calcitriol with Anticancer Treatments for
Breast Cancer: An Update. Int. J. Mol. Sci. 2021, 22, 12741. [CrossRef] [PubMed]
Cataldi, S.; Ceccarini, M.R.; Patria, F.; Beccari, T.; Mandarano, M.; Ferri, I.; Lazzarini, A.; Curcio, F.; Albi, E. The Effect of Vitamin
D3 and Silver Nanoparticles on HaCaT Cell Viability. Int. J. Mol. Sci. 2022, 23, 1410. [CrossRef] [PubMed]
Adam-Bonci, T.-I.; Bonci, E.-A.; Pârvu, A.-E.; Herdean, A.-I.; Mot, , A.; Taulescu, M.; Ungur, A.; Pop, R.-M.; Bocs, an, C.; Irimie, A.
Vitamin D Supplementation: Oxidative Stress Modulation in a Mouse Model of Ovalbumin-Induced Acute Asthmatic Airway
Inflammation. Int. J. Mol. Sci. 2021, 22, 7089. [CrossRef] [PubMed]
Abolghasemi, A.; Manca, C.; Iannotti, F.A.; Shen, M.; Leblanc, N.; Lacroix, S.; Martin, C.; Flamand, N.; Di Marzo, V.; Silvestri, C. Assessment of the Effects of Dietary Vitamin D Levels on Olanzapine-Induced Metabolic Side Effects: Focus on the
Endocannabinoidome-Gut Microbiome Axis. Int. J. Mol. Sci. 2021, 22, 12361. [CrossRef] [PubMed]
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